Muscle relaxant action of phenobarbitone in genetically spastic rats: an electromyographic study.
The muscle relaxant effect of phenobarbitone was studied in genetically spastic rats which exhibit spontaneous tonic activity in the electromyogram (EMG) of the gastrocnemius muscle. Phenobarbitone, 10-30 mg/kg i.p., reduced the tonic activity in the EMG of the gastrocnemius muscle of such rats in a dose- and time-dependent manner. The GABA antagonists bicuculline, 2 mg/kg i.p., and picrotoxin, 2 and 3 mg/kg i.p., reduced the muscle relaxant effect of phenobarbitone, 20 and 30 mg/kg. The benzodiazepine receptor antagonists, Ro 15-1788, 5 mg/kg, and CGS 8216, 5 mg/kg (doses which do not affect tonic activity in the EMG), failed to alter the depressant effect of phenobarbitone 30 mg/kg, in the EMG. Beta-Carboline-3-carboxylic acid methylester (beta-CCM), 2 mg/kg i.p., while not affecting the tonic activity in the EMG, reversed the depressant effect of phenobarbitone, 30 mg/kg. Both Ro 15-1788, 5 mg/kg, and CGS 8216, 5 mg/kg, prevented the reversal of the depressant action of phenobarbitone, 30 mg/kg, produced by beta-CCM, 2 mg/kg. The results indicate that the muscle relaxant action of phenobarbitone in genetically spastic rats is mediated via GABA-related mechanisms and add further support to the hypothesis that both Ro 15-1788 and CGS 8216 are specific antagonists at benzodiazepine receptors, devoid of intrinsic activity at moderate doses. The results also suggest that reversal of the muscle relaxant action of phenobarbitone by beta-CCM is mediated via a GABA/benzodiazepine receptor/chloride ionophore complex.